Introduction
============

First described in 1960 by Brown, eosinophilic cystitis (EC) is a rare bladder disease.[@b1-rru-9-051] The histopathologic diagnosis includes transmural inflammation of the bladder, predominantly with eosinophilia.[@b2-rru-9-051] Clinical manifestation is commonly marked by urinary frequency, dysuria, urgency, hematuria, and suprapubic pain. Less frequent manifestations include urinary retention, gastrointestinal symptoms, incontinence, fever, skin rash, pneumaturia, and nocturnal enuresis. Patients with EC often have symptoms and clinical findings common to other urologic disorders, such as urinary tract infection, malignancy, and lower urinary symptoms.[@b3-rru-9-051] Although the etiology of the disease is unclear, allergies or bladder wall injury appear to be present in most cases.[@b4-rru-9-051] No treatment consensus exists, but usually effective treatments include steroids and antihistamines.[@b2-rru-9-051] To the best of our knowledge, this is the first report of a rare EC patient presenting recurrent urinary retention, not controlled by steroids or antihistamines, but effectively treated by bethanechol.

Case presentation
-----------------

The case review was conducted according to all guidelines outlined in the Declaration of Helsinki. Written informed consent for publication of this case report was obtained from the patient. A previously healthy 67-year-old male was referred to our department, complaining of acute urinary retention and intermittent gross hematuria of 2 weeks duration. This was his first occurrence of a urologic problem. He had no history of bronchial asthma, hypertension, diabetes mellitus, or drug allergy. His general physical examination was unremarkable. A routine hematologic examination showed peripheral eosinophilia (10%). His biochemical profile was within normal limits. Analysis of midstream urine showed red blood cells 25--30/high-power field (HBF) white blood cells 10--15/HPF, and presence of few epithelial cells. Urine culture showed no growth. He was treated with antibiotics and insertion of urinary catheter. Computed tomography (CT) urography showed thickened anterior bladder wall and a small prostate. Cystoscopy revealed an erythematous mucosal lesion over the anterior wall, with no evidence of prostatic obstruction ([Figure 1](#f1-rru-9-051){ref-type="fig"}). Cold-cup biopsies showed diffuse infiltration of mucosa by eosinophils ([Figure 2](#f2-rru-9-051){ref-type="fig"}). Immunohistochemical examination of the specimen obtained by cystoscopy revealed CD44 staining in the entire thickness of the urothelium ([Figure 3](#f3-rru-9-051){ref-type="fig"}).

Urethral catheterization for 3 days, followed by a trial without catheter (TWOC), was successful. The patient was given a combination of oral prednisone taper (30, 20, and 10 mg) with the dose reduced every 5 days, and oral hydroxyzine 30 mg three times daily. Urodynamic study proved no evidence of detrusor underactivity or lower urinary tract obstruction. There were no episodes of hematuria from then on. However, he visited our emergency room due to urinary retention after 1 month. Second urethral catheterization followed by a TWOC was successful. Second cystoscopy revealed the disappearance of the previous abnormal mucosal lesion. His prednisone dose was increased to 40 mg for 6 months, due to recurrent retention episodes occurring approximately once a month. Bethanechol 50 mg was added after the seventh relapsing episode of retention, which led to no catheterization for up to 2 years. During this time, the dose of prednisone was reduced to 5 mg daily and oral hydroxyzine was discontinued. Two years later, bethanechol alone was discontinued to confirm the effect of bethanechol on EC. He visited the emergency room due to acute urinary retention after 7 days. Bethanechol 50 mg was added after that, which led to no catheterization for up to 3 months. During this time, prednisone was discontinued.

Discussion
==========

To our knowledge, this is the first case to document bethanechol as a treatment for EC in an adult patient with prednisone refractory recurrent urinary retention. His urodynamic study did not show any evidence of detrusor underactivity and urinary tract obstruction. However, he suffered from recurrent urinary retention.

Mosholt et al performed a literature search in PubMed from 2003 to 2013 using the search word "eosinophilic cystitis".[@b3-rru-9-051] They studied 56 cases of EC. The most common symptoms were frequency, dysuria and urgency, in 33 cases (59%). Urinary retention was reported in six (11%) cases; however, there were no reports of recurrent retention.

Due to the rarity, treatment of EC is not standardized, and treatment modalities as well as course of treatment varied throughout cases.[@b2-rru-9-051] Steroids and antihistamines were the most commonly used, but \~20% of patients had symptoms refractory to two combination therapies.[@b5-rru-9-051]--[@b9-rru-9-051] Various treatment options were tried to treat EC, such as nonsteroidal anti-inflammatory drugs,[@b10-rru-9-051] spasmolytic drugs,[@b11-rru-9-051] alpha receptor blocker,[@b12-rru-9-051] cyclosporin,[@b7-rru-9-051] and even surgery.[@b6-rru-9-051]

In the previous studies, the most obvious cause for recurrence was insufficient dose of steroids (early tapering).[@b3-rru-9-051] In light of this, we maintained and increased the prednisone dose. However, his symptom recurrence continued, which stopped only after we added on bethanechol. This drug is a parasympathomimetic choline carbamate that selectively stimulates muscarinic receptors without any effect on the nicotinic receptors. Bethanechol is administered in the treatment for urinary retention resulting from general anesthetics, diabetic neuropathy of the bladder, or a side effect of antidepressants. The muscarinic receptors in the bladder stimulate contraction of the bladder and expulsion of urine. The mechanism by which bethanechol helps to improve the symptoms of EC with recurrent retention, is not clear. One possible reasoning is that eosinophilic inflammation of EC results in the dysfunction of muscarinic receptors of bladder muscle.

In summary, we encountered a previously healthy man suffering recurrent urinary retention due to EC. His symptoms did not improve with prednisone, but were reduced by bethanechol. To the best of our knowledge, we are the first to report a rare EC patient presenting recurrent urinary retention, not controlled by steroids or antihistamines, but effectively treated by bethanechol.
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![Cystoscopy revealed an erythematous mucosal lesion over the anterior wall and a small prostate.\
**Notes:** (**A**) Anterior wall of bladder. (**B**) Prostatic urethra.](rru-9-051Fig1){#f1-rru-9-051}

![Histopathologic examination of the specimen obtained by cystoscopy showed infiltration of the bladder submucosa by numerous eosinophils.\
**Notes:** Hematoxylin and eosin staining, ×200 (**A**) and × 400 (**B**).](rru-9-051Fig2){#f2-rru-9-051}

![Immunohistochemical examination of the specimen obtained by cystoscopy.\
**Notes:** (**A**) Staining limited to the superficial cell layer for Cytokeratin 20; × 200. (**B**) staining in full thickness of the urothelium for CD44; × 200.](rru-9-051Fig3){#f3-rru-9-051}
